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1. INTRODUCTION {#jcmm13690-sec-0001}
===============

Oral submucous fibrosis (OSF) is a chronic progressive scarring disease and has been recognized as one of the oral potentially malignant disorders. This precancerous condition of the oral mucosa is associated with inflammatory cell infiltration followed by the accumulation of connective tissue in lamina propria and epithelial atrophy,[1](#jcmm13690-bib-0001){ref-type="ref"}, [2](#jcmm13690-bib-0002){ref-type="ref"} leading to difficulty of mouth opening. Epidemiological evidence has attributed areca quid chewing habit as the main aetiological factor for OSF.[3](#jcmm13690-bib-0003){ref-type="ref"}, [4](#jcmm13690-bib-0004){ref-type="ref"} However, the precise pathogenesis of OSF still remains elusive and effective treatment is lacking.

Myofibroblasts, the α‐smooth muscle actin (SMA)‐expressing contractile fibroblasts,[5](#jcmm13690-bib-0005){ref-type="ref"} play a critical role in wound healing and tissue remodelling.[6](#jcmm13690-bib-0006){ref-type="ref"} However, persistent activation of myofibroblasts often leads to pathological fibrosis as it has been implicated in the dysregulation of extracellular matrix (ECM) synthesis and degradation.[6](#jcmm13690-bib-0006){ref-type="ref"}, [7](#jcmm13690-bib-0007){ref-type="ref"} Myofibroblast accumulation indeed has been found in multiple tissue fibroses, including OSF.[8](#jcmm13690-bib-0008){ref-type="ref"} Among multiple sources of myofibroblast precursors, it has been indicated that epithelial‐mesenchymal transition (EMT) contributes to tissue fibroses.[6](#jcmm13690-bib-0006){ref-type="ref"}, [7](#jcmm13690-bib-0007){ref-type="ref"}, [9](#jcmm13690-bib-0009){ref-type="ref"} EMT is a process in which epithelial cells transdifferentiate into motile mesenchymal cells, and it is mediated by various key transcription factors, including Snail (SNAI1), Slug (SNAI2), zinc‐finger E‐box‐binding (ZEB) and other basic helix‐loop‐helix transcription factors.[10](#jcmm13690-bib-0010){ref-type="ref"}, [11](#jcmm13690-bib-0011){ref-type="ref"} Also, intermediate filaments, such as vimentin, play a critical role in the induction of mesenchymal cell shape and motile behaviour.[12](#jcmm13690-bib-0012){ref-type="ref"} Our previous findings have shown that arecoline‐induced myofibroblast transdifferentiation is mediated by ZEB1,[13](#jcmm13690-bib-0013){ref-type="ref"} and inhibition of EMT transcription factor suppressed the pathogenesis of areca quid‐induced OSF through down‐regulation of myofibroblast activity.[14](#jcmm13690-bib-0014){ref-type="ref"} Hence, approaches to decrease the EMT regulating factors may be a promising strategy to inhibit the activation of myofibroblasts after arecoline stimulation, therefore preventing OSF pathogenesis.

MicroRNAs (miRNAs) are small, endogenous non‐coding RNAs of 21‐25 nucleotides in length that mediate the post‐transcriptional regulation of gene expression through partial complementary binding to the 3′untranslated region (UTR) in target transcripts.[15](#jcmm13690-bib-0015){ref-type="ref"}, [16](#jcmm13690-bib-0016){ref-type="ref"} Aberrant expression of miRNAs in fibrotic diseases has been reported in various studies (see Review[17](#jcmm13690-bib-0017){ref-type="ref"}), and numerous miRNAs have been suggested to modulate EMT process, thereby contributing or inhibiting tissue fibroses.[18](#jcmm13690-bib-0018){ref-type="ref"}, [19](#jcmm13690-bib-0019){ref-type="ref"}, [20](#jcmm13690-bib-0020){ref-type="ref"} For instance, the EMT‐inducing transcriptional factors ZEB1 has been found to be a target of miRNA‐192 and inhibition of miR‐192 resulted in decreased collagen expression as well as reduced renal fibrosis.[21](#jcmm13690-bib-0021){ref-type="ref"} In addition, accumulating studies have demonstrated that miR‐200 family reduces fibrosis by inhibiting EMT and preventing the deposition of ECM.[22](#jcmm13690-bib-0022){ref-type="ref"}, [23](#jcmm13690-bib-0023){ref-type="ref"}, [24](#jcmm13690-bib-0024){ref-type="ref"} Also, it has been revealed that miR‐200b is associated with cancer metastasis,[25](#jcmm13690-bib-0025){ref-type="ref"} chemoresistance[26](#jcmm13690-bib-0026){ref-type="ref"} and prognosis.[27](#jcmm13690-bib-0027){ref-type="ref"} Hence, the impact of miR‐200b on precancerous OSF needs to be clarified.

In this study, we explored the functional role of miR‐200b in the pathogenesis of areca quid‐associated OSF and the associated mechanism. We tested the expression of miR‐200b in fibrotic cells and tissues, and investigated its contribution in arecoline‐induced and fibrotic myofibroblast activity, including higher collagen gel contractility and migration ability. Moreover, we assessed the expression of EMT‐associated factors in accordance with overexpression of miR‐200b and examined the relationship between miR‐200b and ZEB2 in BMFs. Our data revealed the anti‐fibrotic potential of miR‐200b in preventing the progression of OSF.

2. MATERIALS AND METHODS {#jcmm13690-sec-0002}
========================

2.1. Chemicals and cell culture {#jcmm13690-sec-0003}
-------------------------------

Arecoline and collagen solution from bovine skin were purchased from Sigma‐Aldrich (St. Louis, MO, USA). TGFβ type I receptor inhibitor, SB431542, was purchased from EMD Millipore (Billerica, MA, USA). Human TGFβ1 was obtained from R&D Systems (Minneapolis, MN, USA). All methods applied in this study were carried out in accordance with the approved guidelines from the Institutional Review Board of Chung Shan Medical University Hospital and informed written consent was obtained from each individual prior to commencing the study. Tissue specimens from areca quid chewers were collected from Department of Dentistry, Chung Shan Medical University Hospital, Taichung, Taiwan. Biopsy specimens were taken from the histologically normal oral mucosa and fibrotic mucosa at the time of surgical third molar extraction. Fibroblast cultures were grown and maintained by using the explant method as described previously.[28](#jcmm13690-bib-0028){ref-type="ref"} Cell cultures between the third and eighth passages were used in this study.

2.2. Collagen contraction assay {#jcmm13690-sec-0004}
-------------------------------

2 × 10^5^ BMFs were suspended in 0.5 mL of 2 mg/mL collagen solution (Sigma‐Aldrich) and then added into 24‐well plate followed by incubation at 37°C for 2 hours for the polymerization of collagen cell gels. After detaching gels from wells, the gels were further incubated in 0.5 mL MEMα medium with or without arecoline for 48 hours. Contraction of the gels was photographed and measured using ImageJ software (NIH) to calculate their areas.[29](#jcmm13690-bib-0029){ref-type="ref"}

2.3. Migration assay {#jcmm13690-sec-0005}
--------------------

Cell migration assay was conducted using 24‐well plate Transwell^®^ system with a polycarbonate filter membrane of 8‐μm pore size (Corning, Acton, MA, USA) assay kit as previously described.[30](#jcmm13690-bib-0030){ref-type="ref"} The migrated cancer cells were then visualized and counted from 5 randomly selected fields under 100‐fold magnification using an inverted microscope.

2.4. Wound healing assay {#jcmm13690-sec-0006}
------------------------

Cells were seeded into 6‐well culture dishes. Wounds were introduced to the confluent monolayer of cells with a sterile 200 μL plastic pipette tip to create a denuded area. Cell movement towards the centre of the wound area was photographed at 0 and 48 hours under a microscope.[14](#jcmm13690-bib-0014){ref-type="ref"}

2.5. Western blot analysis {#jcmm13690-sec-0007}
--------------------------

Western blot analysis was conducted as previously described.[30](#jcmm13690-bib-0030){ref-type="ref"} The primary antibodies against α‐SMA, ZEB2, vimentin and Slug were purchased from Santa Cruz Biotechnology, Inc. (Santa Cruz, CA, USA). Following primary antibodies, the membranes were incubated with corresponding secondary antibodies. The immunoreactive bands were developed using an ECL‐plus chemiluminescence substrate (Perkin‐Elmer, Waltham, MA, USA) and captured by LAS‐1000 plus Luminescent Image Analyzer (GE Healthcare, Piscataway, NJ, USA).

2.6. Transfection of miRNA‐200b, ZEB2 3′UTR Reporter {#jcmm13690-sec-0008}
----------------------------------------------------

Cells were seeded in 12‐well plate for attachment overnight and miRNA‐200b was transfected by LipofectamineTM 3000 transfection reagent (Invitrogen, Thermo Fisher Scientific Inc., Carlsbad, CA, USA) at a concentration of 100 nmol/L according to the manufacturer\'s protocol. A firefly luciferase reporter plasmid with full‐length ZEB2 3′‐UTR sequence was purchased from OriGene Technologies, Inc. (Rockville, MD, USA). The mutant ZEB2 3′‐UTR reporter plasmid used for deletion of the potential miRNA‐200b binding region (Figure [4](#jcmm13690-fig-0004){ref-type="fig"}A) was further constructed by QuickChange II XL Site‐Directed Mutagenesis Kit (Agilent Technologies Inc., Santa Clara, CA, USA). MiR‐200b overexpression plasmid construct was generated according to our previous method.

2.7. Apoptotic assay {#jcmm13690-sec-0009}
--------------------

Apoptotic cells were detected with an Annexin V‐APC kit (Calbiochem, Darmstadt, Germany) according to manufacturer\'s guidelines. After staining, the cells incubated with 20 μg/mL propidium iodide (PI) were analysed by FACS Calibur apparatus (Becton Dickinson, San Diego, CA, USA).

2.8. Statistical analysis {#jcmm13690-sec-0010}
-------------------------

Quantitative data were presented as mean ± SD and analysed with Student\'s *t *test performed with SPSS Statistics version 13.0. *P* value \< .05 was considered as statistically significant.

3. RESULTS {#jcmm13690-sec-0011}
==========

3.1. Mir‐200b is significantly down‐regulated in arecoline‐stimulated BMFs and fBMFs {#jcmm13690-sec-0012}
------------------------------------------------------------------------------------

Arecoline is a major areca nut alkaloid and has been implicated in the pathogenesis of OSF.[3](#jcmm13690-bib-0003){ref-type="ref"} Our previous study has demonstrated that arecoline could induce myofibroblast transdifferentiation in human primary buccal mucosal fibroblasts (BMFs).[13](#jcmm13690-bib-0013){ref-type="ref"} qPCR analysis revealed that the expression of miR‐200b reduced in both BMFs as the concentration of arecoline increased (Figure [1](#jcmm13690-fig-0001){ref-type="fig"}A). Likewise, primary cultivated fibroblasts from OSF tissues (fBMFs) displayed a significantly lower expression of miR‐200b in comparison with pair normal BMFs (Figure [1](#jcmm13690-fig-0001){ref-type="fig"}B). To examine whether the inhibition of miR‐200b by arecoline in BMFs was through TGF‐ß signalling, we pretreated the BMFs with SB431542 (10 μmol/L), TGF‐ß type I receptor inhibitor, followed by arecoline or TGF‐ß administration. As expected, SB431542 treatment significantly prevented the arecoline‐ or TGF‐ß1‐inhibited miR‐200b expression in BMFs (Figure [1](#jcmm13690-fig-0001){ref-type="fig"}C). These results showed that the alteration of miR‐200b after arecoline stimulation was via TGF‐ß signalling and may be associated with the OSF development; therefore, we conducted the following experiments to investigate the functional role of miR‐200b in myofibroblast characteristics.

![miR‐200b is down‐regulated in arecoline‐stimulated BMFs and fBMFs. The expression of miR‐200b was assessed in BMFs in response to various concentration of arecoline exposure (A); the expression of miR‐200b was compared between normal buccal mucosal fibroblasts (BMFs) and fibrotic BMFs performed with qRT‐PCR (B); C, cells were pretreated with TGF‐ß type I receptor inhibitor, SB431542 (10 μmol/L), followed by treatment with arecoline (20 mg/mL) or TGF‐ß1 (5 ng/mL) for 2 h. miR‐200b expression was measured using qRT‐PCR analysis. \**P* \< .05 compared with no treatment control; \*\**P* \< .01 compared with BMFs; ^\#^ *P* \< .05 compared to arecoline‐treated, TGF‐β1‐treated or combined‐treatment groups](JCMM-22-4130-g001){#jcmm13690-fig-0001}

3.2. Overexpression of miR‐200b successfully hinders the arecoline‐induced myofibroblast activities {#jcmm13690-sec-0013}
---------------------------------------------------------------------------------------------------

Upon injury, fibroblasts become activated to migrate into the injured site and differentiate into contractile myofibroblasts for tissue healing.[6](#jcmm13690-bib-0006){ref-type="ref"} It also has been demonstrated that treatment of areca nut extract dose‐dependently increases the collagen contractility.[31](#jcmm13690-bib-0031){ref-type="ref"} Therefore, collagen gel contraction and migration capacities have been commonly employed to study the activity of myofibroblasts.[14](#jcmm13690-bib-0014){ref-type="ref"}, [29](#jcmm13690-bib-0029){ref-type="ref"} As expected, BMFs exhibited increased contractility in response to arecoline exposure, whereas overexpression of miR‐200b counteracted it (Figure [2](#jcmm13690-fig-0002){ref-type="fig"}A). In addition, we observed that the arecoline‐enhanced migration activity of BMFs was repressed by overexpression of miR‐200b (Figure [2](#jcmm13690-fig-0002){ref-type="fig"}B).

![Arecoline‐induced myofibroblast activities are ameliorated by overexpression of miR‐200b. BMFs were treated with arecoline coordinately overexpression of miR‐200b followed by collagen gel contraction (A) and transwell migration (B) assays. \**P *\<* *.05 compared with no treatment control; ^\#^ *P *\<* *.05 compared with arecoline + miR‐scr. group](JCMM-22-4130-g002){#jcmm13690-fig-0002}

3.3. MiR‐200b reduces the characteristics of myofibroblasts {#jcmm13690-sec-0014}
-----------------------------------------------------------

To confirm the role of miR‐200b in myofibroblast activation, we investigated whether these increased activities and myofibroblast marker, α‐SMA, would be suppressed by elevated expression of miR‐200b. By collagen contraction assay, we demonstrated that overexpression of miR‐200b significantly inhibited the highly contractile phenotype in BMFs from fibrotic oral cavity tissues (Figure [3](#jcmm13690-fig-0003){ref-type="fig"}A). With regard to the impact of miR‐200b on their migration capacity, we observed a decreased cell migration performed with transwell (Figure [3](#jcmm13690-fig-0003){ref-type="fig"}B) and wound healing (Figure [3](#jcmm13690-fig-0003){ref-type="fig"}C) assays. Moreover, we showed that miR‐200b reduced the expression level of α‐SMA, indicating the anti‐fibrotic effect of miR‐200b (Figures [3](#jcmm13690-fig-0003){ref-type="fig"}D and [S1](#jcmm13690-sup-0001){ref-type="supplementary-material"}).

![Overexpression of miR‐200b diminishes the elevated myofibroblast activities. Collagen gel contraction (A), transwell migration (B) and wound healing (C) assays were applied to examine the myofibroblast activities in two lines of patient‐derived fBMFs with or without overexpression of miR‐200b. (D) The expression of α‐SMA was evaluated by Western blot. \**P *\<* *.05 compared with miR‐scr control](JCMM-22-4130-g003){#jcmm13690-fig-0003}

3.4. MiR‐200b directly targets ZEB2 and mediates ZEB2‐regulated expression of α‐SMA and vimentin in fBMFs {#jcmm13690-sec-0015}
---------------------------------------------------------------------------------------------------------

As a direct target of miR‐200b,[32](#jcmm13690-bib-0032){ref-type="ref"}, [33](#jcmm13690-bib-0033){ref-type="ref"} ZEB2 (also known as SIP1) has been proved to induce α‐SMA and vimentin[34](#jcmm13690-bib-0034){ref-type="ref"} in cancer cells. Given that α‐SMA and vimentin are tightly associated with fibrosis,[35](#jcmm13690-bib-0035){ref-type="ref"}, [36](#jcmm13690-bib-0036){ref-type="ref"} we sought to assess the expression of ZEB2 and its effector proteins to elucidate the molecular mechanism underlying the reduced myofibroblast activities in the presence of miR‐200b. We illustrated complementarity between the 3′UTR regions of ZEB2 and miR‐200b (Figure [4](#jcmm13690-fig-0004){ref-type="fig"}A) to pinpoint the target sequence of miR‐200b in the 3′UTR of ZEB2. Reporter plasmids which contained either full‐length or mutated forms of ZEB2 were constructed and cotransfected with miR‐200b into fBMFs. Luciferase reporter assay demonstrated that miR‐200b reduced the luciferase activity of wild‐type ZEB2 but the mutated form was not affected (Figure [4](#jcmm13690-fig-0004){ref-type="fig"}B), indicating miR‐200b directly regulates ZEB2 in fBMFs. This result was verified by Western blot showing the expression of ZEB2 was reduced under overexpression of miR‐200 (Figures [4](#jcmm13690-fig-0004){ref-type="fig"}C and [S2](#jcmm13690-sup-0002){ref-type="supplementary-material"}). Besides, we showed that knockdown of ZEB2 led to down‐regulation of α‐SMA and vimentin in fBMF (Figures [4](#jcmm13690-fig-0004){ref-type="fig"}D and [S3](#jcmm13690-sup-0003){ref-type="supplementary-material"}).

![ZEB2 is a direct target of miR‐200b and knockdown of ZEB2 reduces the fibrosis markers. The illustration of 3′UTR regions of full‐length, mutated ZEB2 and miR‐200b (A); The luciferase activity of ZEB2 performed with mock, wild‐type and mutated construct was assessed (B); protein expression of ZEB2 with miR‐200b overexpression in fBMFs was detected by Western blot (C); protein expression of ZEB2, α‐SMA and vimentin was assessed following knockdown of ZEB2 (D). \**P *\<* *.05 compared with mock control](JCMM-22-4130-g004){#jcmm13690-fig-0004}

3.5. Loss of miR‐200b stimulates the activation of BMFs and increases the expression of fibrosis markers {#jcmm13690-sec-0016}
--------------------------------------------------------------------------------------------------------

To further confirm the functional involvement of miR‐200b in ZEB2‐mediated oral fibrosis, we treated BMFs with knockdown sponge (Spg. miR‐200b) and found the elevated expression of fibrosis‐associated markers, including Slug and α‐SMA, in comparison with cells treated with control sponge (Spg. Ctl.) (Figures [5](#jcmm13690-fig-0005){ref-type="fig"}A and [S4](#jcmm13690-sup-0004){ref-type="supplementary-material"}). Nevertheless, the increased expression levels of Slug and α‐SMA were abolished by knockdown of ZEB2 (Figure [5](#jcmm13690-fig-0005){ref-type="fig"}A). We showed that silencing of endogenous miR‐200b induced higher migration ability (Figure [5](#jcmm13690-fig-0005){ref-type="fig"}B), collagen gel contractility (Figure [5](#jcmm13690-fig-0005){ref-type="fig"}C) and wound healing capacity (Figure [5](#jcmm13690-fig-0005){ref-type="fig"}D) in BMFs, whereas knockdown of ZEB2 counteracted these responses (Figure [5](#jcmm13690-fig-0005){ref-type="fig"}B‐D). Altogether, these findings suggested that blockage of the endogenous miR‐200b resulted in increased expression of Slug and α‐SMA via ZEB2 in BMFs, leading to increased myofibroblast activity.

![Loss of miR‐200b promotes myofibroblast differentiation through ZEB2. BMFs were transduced with miR‐200 sponge vector and/or shZEB2 lentivirus and examined for the expression of Slug and α‐SMA (A), transwell migration (B), collagen gel contraction (C) and wound healing (D) capacities. Contraction of the gels and migration ability were quantified using ImageJ software. \**P *\<* *.05 compared with no treatment control; ^\#^ *P *\<* *.05 compared with Spg‐miR‐200b](JCMM-22-4130-g005){#jcmm13690-fig-0005}

3.6. Overexpression of miR‐200b expression induces apoptosis in fBMFs {#jcmm13690-sec-0017}
---------------------------------------------------------------------

Furthermore, we found that overexpression of miR‐200b increased the mean number of apoptotic cells in fBMFs (Figure [S5](#jcmm13690-sup-0005){ref-type="supplementary-material"}A). miR‐200b suppressed the anti‐apoptotic genes Bcl‐2 and Bcl‐xl but elevated the Bax gene in fBMFs by real‐time RT‐PCR analysis (Figure [S5](#jcmm13690-sup-0005){ref-type="supplementary-material"}B).

3.7. Reduced expression of miR‐200b and increased expression of ZEB2 in tissue specimens from OSF patients {#jcmm13690-sec-0018}
----------------------------------------------------------------------------------------------------------

To determine the clinical significance of miR‐200b and ZEB2, we examined the mRNA expression of miR‐200b and ZEB2 in OSF tissues. The expression level of miR‐200b was significantly lower in OSF specimens than normal group (Figure [6](#jcmm13690-fig-0006){ref-type="fig"}A). On the other hand, the relative gene expression of ZEB2 was up‐regulated in OSF tissues (Figure [6](#jcmm13690-fig-0006){ref-type="fig"}B). Linear regression analysis reveals a negative correlation between miR‐200b expression and ZEB2 mRNA expression in clinical OSF specimen (Figure [6](#jcmm13690-fig-0006){ref-type="fig"}C).

![The expression of miR‐200b is down‐regulated and ZEB2 is up‐regulated in OSF tissues. The relative expression levels of miR‐200b (A) and ZEB2 (B) were detected and compared between normal (N) and OSF tissues \*\**P *\<* *.01 compared with normal mucosal tissues. C, Total RNA was extracted from tissues of OSF patients and the expression of miR‐200b and ZEB2 was determined by qRT‐PCR methods and analysed with Spearman rank correlation test](JCMM-22-4130-g006){#jcmm13690-fig-0006}

4. DISCUSSION {#jcmm13690-sec-0019}
=============

Despite emerging evidence has suggested that miR‐200 family members may involve in regulating multiple pathophysiological processes, the role of miR‐200b in the precancerous OSF has not been well characterized. In the current study, we demonstrated that miR‐200b is a critical factor in modulation of myofibroblast activity. Our results showed that overexpression of miR‐200b can prevent the elevated myofibroblast activity in BMFs after arecoline stimulation and we observed the similar effect in fBMFs with reduced expression of myofibroblast marker, α‐SMA, indicating that miR‐200b may possess the capacity to reverse myofibroblast transdifferentiation. Additionally, we proved that miR‐200b repressed Slug, vimentin and α‐SMA via directly binding to ZEB2, leading to diminished myofibroblast activity.

Over the past few years, the mechanism for the anti‐fibrotic effects of miR‐200b has been examined and discussed in several fibrotic diseases. It has been shown that miR‐200b ameliorated TGF‐β1‐induced fibrosis in colorectal epithelial cells.[37](#jcmm13690-bib-0037){ref-type="ref"} In hypertrophic scars, miR‐200b has been proved to decrease the expression of fibrosis markers, such as collagen type 1 and α‐SMA, as well as ZEB1 in fibroblasts.[38](#jcmm13690-bib-0038){ref-type="ref"} Another study showed that miR‐200b affected hypertrophic scarring through regulating the fibroblasts proliferation and apoptosis by affecting the collagen synthesis, fibronectin expression and TGF‐β1/α‐SMA signalling.[39](#jcmm13690-bib-0039){ref-type="ref"} As for pulmonary fibrosis, it has been found that the expression of miR‐200 was reduced in fibrotic lungs, and down‐regulation of miR‐200 may contribute to EMT and enhance pulmonary fibroblast accumulation.[22](#jcmm13690-bib-0022){ref-type="ref"} In contrast, overexpression of miR‐200b markedly attenuated TGF‐β1‐induced expression of fibronectin and α‐SMA in lung fibroblasts.[22](#jcmm13690-bib-0022){ref-type="ref"} Furthermore, overexpressing miR‐200b in intestinal epithelial cells led to inhibition of EMT characterized by down‐regulation of vimentin and up‐regulation of E‐cadherin through targeting ZEB1.[40](#jcmm13690-bib-0040){ref-type="ref"} One of the recent studies showed that miR‐200b/c exerts a protective effect in the LPS‐induced early pulmonary fibrosis by targeting ZEB1/2, which may be associated with the inhibition of p38 MAPK and TGF‐β/smad3 signalling.[41](#jcmm13690-bib-0041){ref-type="ref"} These data revealed that miR‐200b could regulate fibroblasts via reducing various fibrosis markers, such collagen type 1, fibronectin and α‐SMA. In consistent with these studies, we revealed the reduced expression of miR‐200b in OSF tissues and demonstrated that overexpression of miR‐200b reduced the hallmarks of myofibroblasts in arecoline‐stimulated BMFs and fBMFs.

Experimental data have identified various genes as the targets of miRNA‐200b. It has been indicated that miRNA‐200b regulated EMT via inhibition of ZEB1 and ZEB2.[23](#jcmm13690-bib-0023){ref-type="ref"}, [33](#jcmm13690-bib-0033){ref-type="ref"}, [42](#jcmm13690-bib-0042){ref-type="ref"}, [43](#jcmm13690-bib-0043){ref-type="ref"} ZEB2 is known as Smad‐interacting protein 1 (SIP1), and it has been shown that miRNA‐200b directly targets and represses Smad 2 in intestinal epithelial cells[40](#jcmm13690-bib-0040){ref-type="ref"} as well. One of the recent studies has discovered that level of miR‐200b was up‐regulated by miR‐192 in the mesangial cells, and miR‐192‐miR‐200 cascade induced TGF‐β1 expression.[44](#jcmm13690-bib-0044){ref-type="ref"} They showed that suppression of miR‐200b reversed the inhibitory effect of TGF‐β1 on ZEB1 protein expression and up‐regulated collagen via E‐box enhancer.[44](#jcmm13690-bib-0044){ref-type="ref"} Interestingly, another study reported that inhibition of miR‐192 caused elevated expression of ZEB1/2 and decreased collagen in diabetic renal fibrosis.[21](#jcmm13690-bib-0021){ref-type="ref"} It is worthy to examine the expression of miR‐192 in OSF tissues and investigate whether it affects the aberrant expression of miR‐200b in the future. In summary, this study demonstrated that miR‐200b regulated arecoline‐induced myofibroblast transdifferentiation by directly binding to ZEB2. We showed the anti‐fibrotic potential of miR‐200b in BMFs. Our results also provided evidence supporting that aberrant expression miR‐200b contributed to the pathogenesis of OSF and miR‐200b may function a screening factor and therapeutic target for OSF.
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